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Resistance of transgenic Xiaohei poplars with fusion protein gene of the
spider insecticidal peptide and Bt-toxin C-peptide to Clostera anachoreta

Fabricius Lepidoptera Notodontidae

FAN Hai-Juan HU Chun-Xiang"~ WANG Zhi-Ying LIU Gui-Feng College of Forestry Northeast Forestry
University Harbin 150040 China

Abstract For evaluating the resistance of transgenic Xiaohei poplar with fusion protein gene of the spider
insecticidal peptide and Bt-toxin C-peptide to Clostera anachoreta Fabricius  the development and death of
C. anachoreta larvae feeding on different transgenic Xiahei poplars the 1st transgenic clone TT1 the 31d
transgenic clone TT3 or their non-transgenic control CK and the histological change in their midgets were
investigated in the laboratory through the cage feeding method and oparaffin method. The results indicated that
for the larvae fed respectively on TT3 TT1 and CK the total duration of 5 instars were 35.63 d 30.39 d and
28.74 d respectively the percentages of pupation were 12.1% 29.3% and 44.3% respectively and the
mean weights of pupae were 0.1077 ¢ 0.1714 g and 0.1893 g respectively. Feeding on the transgenic
plantlets prolonged the larval developmental duration and decreased the pupation rate and pupal weight. At the
same time feeding on transgenic plantlets restrained the ecdyses of larvae increased their mortality and
resulted in deformation of pupae. Histological examination showed that the midguts of larvae feeding on
transgenic plantlets were somewhat damaged for example loosing cellular arrangement and decreasing food in
midguts and distorting structure and the damage was more serious with the extension of time. Generally
speaking various effects of TT3 on C. anachoreta were stronger than those of TT1.
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Table 1 The developmental stages of Clostera anachoreta larvae fed on different Xiaohei poplars
Poolars Average developmental stage of larvae d
oplars 1 1st instar 2 2nd instar 3 3th instar 4 4th instar 5  5th instar
TT3 4.92+0.02 A 6.18+0.04 A 5.42+0.06 A 8.11+0.03 A 11.00+0.04 A
TT1 4.24+0.03 B 4.74+0.02 B 5.32+0.04 B 7.09+0.02 B 9.00+0.03 B
CK 4.03+0.02 C 4.20+0.04 C 5.11+£0.02 C 6.60+0.02 C 8.80+£0.06 C
Notes + n=4 0.01 Data in the table are mean + SD n =4

and these in the same column with the different letters are significantly different at 0.01 level. The same below.
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Table 2 The average cumulative mortality % of
Clostera anachoreta larvae fed on different Xiaohei poplars TT3 TT1
Feeding time d T13
Poplars
5 10 15 220 h
TT3 35.83+1.41 A 40.89+1.35A 41.71+2.13 A I TT1
TT1 32.30+1.48B 33.65+0.89 B 37.96+2.11 A
CK 27.04£1.96 C 28.53+1.60C 28.54%1.60 B 264 h
I H
2.3
TT1 378 h
12 18
I
TT3
1] TT1 576 h
TT1 3
3 | TT3
Table 3 The ecdysis indexes of Clostera anachoreta 408 h
larvae fed on different Xiaohei poplars
Poplars Feeding time d I
12 18 24
CK 2.965+0.083 A 3.579+0.002 A 4.200+0.061 A L
TT1 2.784+0.080 B 3.245+0.001 B 4.120+0.002 A
TT3 2.308+0.019 C 3.002+0.018 C  4.094+0.083 A 3
2.4
CK TT1 TT3
44.3% 29.3%
12.1% 0.1893 ¢ 0.1714 ¢ 2
0.1077 ¢ TT1 TT3 TT3 TT1
TT3 2004 2
TT1
14 63.2% ~ 78.9%
I A CK
TT1 TT3
TT3
CK
I BC
2.5 TT3 TT1
CK

I D TT3 70 h
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FAN Hai-Juan et al. Resistance of transgenic Xiaohei poplars with genes of the spider
insecticidal peptide and Bt-toxin C-peptide to Clostera anachoreta  Fabricius
Lepidoptera Notodontidae Plate |
A-C Pupae of Clostera anachoreta . A CK TT1 TT3 Pupae on CK TT1 and TT3 from
the left to the right B TT3 Deformed pupa from larva fed on TT3 C TT3
Deformed pupa and normal one from larvae fed on TT3. D - L Transects of midguts of larvae Scale bar
=10 pm. D CK Midgut of larva fed on CK Midgut at arrow E TT3 70 h Midgut
of larva fed on TT3 after 70 h Cellular chipping at arrow F TT1 74 h Midgut of larva fed on TT1
after 74 h Cellular chipping at arrow G TT3 220 h Midgut of larva fed on TT3 after 220 h
Cellular chipping at arrow H TT1 264 h Midgut of larva fed on TT1 after 264 h
Gap in midgut at arrow -] TT1 378 h Midgut of larva fed on TT1 after 378 h 1 Gap in
midgut at arrow in I J Midgut cells gathered together at arrow in ] K TT1 576 h
Midgut of larva fed on TT1 after 576 h Midgut cells gathered together at arrow L TT3 408 h

Midgut of larva fed on TT3 after 408 h Deformed midgut at arrow.
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